A deficit of brain dystrophin 71 impairs hypothalamic osmostat.
Patients with Duchenne muscular dystrophy (DMD) and mdx mice, devoid of dystrophin proteins, show altered ionic homeostasis. To clarify dystrophin's involvement in the central control of osmotic stimuli, we investigated the effect of the disruption of Dp71, the major form of dystrophin in the brain, on the hypothalamoneurohypophysis system (HNHS) osmoregulatory response. Dp71 and Dp140 are the principal DMD gene products in the supraoptic nucleus (SON) and neurohypophysis (NH). They are present in astrocyte and pituicyte end-feet, suggesting involvement in both intrinsic osmosensitivity of the SON and vasopressin (AVP) release from the NH. In Dp71-null mice, the cellular distribution of Dp140 was modified, this protein being detected on the membrane of magnocellular soma. The plasma osmolality of Dp71-null mice was lower than that of wild-type mice under normal conditions, and this difference was maintained after salt loading, indicating a change in the set point for osmoregulation in the absence of Dp71. The increase in AVP levels detected in the SON and NH of the wild-type was not observed in Dp71-null mice following salt loading, and the increase in AVP mRNA levels in the SON was smaller in Dp71-null than in wild-type mice. This suggests that Dp71 may be involved in the functional activity of the HNHS. Its astrocyte end-feet localization emphasizes the importance of neuronal-vascular-glial interactions for the central detection of osmolality. In the SON, Dp71 may be involved in osmosensitivity and definition of the "osmostat," whereas, in the neurohypophysis, it may be involved in fine-tuning AVP release.